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1: OBJECTIVES 
This paper has 3 aims: first it examines the notion of evidence-informed practice and its benefits, as 
well as recent educational policy designed to promote schools’ use of evidence. Second, the paper 
examines four distinct but overlapping and interdependent factors that school leaders need to consider 
if they wish to establish evidence-informed practice within their school. These factors are: 1) the 
existence of teacher capacity to engage in and with research and data; 2) school cultures that are 
attuned to evidence use; 3) schools promoting the use of research as part of an effective learning 
environment; and 4) the existence of effective structures, system and resource that facilitate research-
use and the sharing of best practice. We then describe how the papers’ authors undertook a survey of 
696 practitioners in relation to these factors. Also how, with the resultant data we built a Gradient 
Boosted Tree predictive model to examine the potential policy levers available to school leaders 
wishing to promote evidence use in their schools. We conclude the paper by setting out which of these 
factors is most likely to increase both support for evidence informed change within schools as well as 
boost instances of evidence informed practice by teachers.  
 
2: PERSPECTIVES 
 
2.1: EVIDENCE-INFORMED PRACTICE  
Although a number of definitions of evidence-informed practice (EIP) abound, for the purposes of this 
paper we adopt that provided by England’s Department for Education, who suggest EIP may be 
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thought of as: “a combination of practitioner expertise and knowledge of the best external research, 
and evaluation based evidence” (www.education.gov.uk, 2014)i. This definition serves to position this 
paper in relation to a number of the controversies and debate surrounding evidence use (e.g. see 
Hargreaves, 1996; Maclure, 2005; Biesta, 2007; Goldacre, 2013; Author 1, 2013; 2014). For example, 
it (hopefully) illustrates that we are proponents of evidence informed expert judgment rather than 
evidence-based, top down instruction. Correspondingly within this paper we focus solely on the 
substantial benefits associated with practitioners using researchii to enhance their practice and 
acknowledge, but do not revisit, the critique (well reported elsewhere) on the potential issues 
associated with teacher evidence use (e.g. see references above and Author 1, 2014). Such benefits, 
for instance, include growing correlational evidence that where research and evidence are used 
effectively as part of high quality initial teacher education and continuing professional development, 
with a focus on addressing improvement priorities, it makes a positive difference in terms of teacher, 
school and system performance (Sebba et al., 2012; Mincu, 2013; Cordingley, 2013; Godfrey; 2014a; 
2014b). Furthermore, the experience of ‘research-engaged’ schools that take a strategic and concerted 
approach in this area is generally positive, with studies suggesting that research engagement can shift 
a school from an instrumental ‘top tips’ model of improvement to a learning culture in which staff 
work together to understand what appears to work, when and why (Godfrey, 2014b; Sharp et al, 2006; 
Handscomb and MacBeath, 2003). In addition, it is also noted by Godfrey (2014b: 2) that schools 
which have made a commitment to evidence informed practice report increased numbers of 
applications for teaching posts, high levels of teacher job satisfaction and increased staff retention 
(also see Godfrey, 2009 and Sharp, 2007).  
 
2.2: RECENT POLICY DRIVERS IN RELATION TO EIP 
The direction of travel of recent educational policy in England has also focused on 
promoting/requiring teachers to better engage with evidence. In particular the significant investment 
in initiatives aimed at connecting practitioners with educational research that was undertaken by the 
2007-2010 New Labour government (e.g. see Greany, 2015; Saunders 2015). After New Labour, the 
UK’s recent (2010-2015) Conservative/Liberal Democrat Coalition government changed tack and 
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pursued a ‘self-improving school-led school system’. Nonetheless evidence use has still been front 
and centre, with Greany (2014) suggesting that the core characteristics of self-improvement comprise: 
1) teachers and schools being responsible for their own improvement; and 2) teachers and schools 
being required to learn from each other and from research so that effective practice spreads. Greany 
(2014) also notes that Teaching Schools, outstanding schools with a designated role to (amongst other 
things) co-ordinate Research and Development across an alliance of partner schools, played a 
prominent part of Coalition education policy. 
 
3: DATA SOURCES 
There is very much then an impetus for school leaders to ensure they and their staff seek out and 
engage with quality evidence in relation to issues of teaching and learning (both in terms of content 
and pedagogy). Author 1 and Greany (in press) argue that to do so requires them to focus on and 
address four distinct but overlapping and interdependent factors. These factors are: 1) the existence of 
teacher capacity (i.e. ability) to engage in and with research and data; 2) school cultures that are 
attuned to evidence use (i.e. that make research-use a cultural norm); 3) schools promoting the use of 
research as part of an effective learning environment; and 4) the existence of effective structures, 
system and resource that facilitate research-use and the sharing of best practice. These factors are now 
explored in more detail below.iii 
 
3.1: CAPACITY TO ENGAGE BOTH IN AND WITH RESEARCH EVIDENCE AND DATA 
Being evidence-informed can result both from teachers actively engaging in their own practitioner-
enquiry to investigate an issue, and from teachers seeking out research, or evidence on ‘tried and 
tested’ approaches from elsewhere. For practitioners to be able to do either, however, will require 
them to have capacity (ability) in the following areas: 
 An understanding of research approaches and methods and the strengths and limitations of 
each as well as knowledge of associated core aspects of the research process (sampling, 
analysis, measurements of validity and reliability etc.). This enables teachers to be able to 
ascertain the robustness of any given study and the types of inference or understanding they 
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may draw from it (Goldacre, 2013; Bennett, 2015). Importantly, it will also enable teachers to 
engage in their own action research projects (Roberts, 2015).  
 The ability to understand how the findings of any given study can be effectively 
recontextualised to their own setting, so ensuring approaches are likely to lead to the same 
types of ‘cause’ and ‘effect’ as in the original case (Argyris, and Schӧn, 1974; Cartwright, 
2013; Moss, 2013; Author 1, 2014).    
 The ability to ensure research evidence adds to rather than replaces existing effective practice. 
Similarly, that research is engaged with in deep rather than superficial ways. Because both 
lead to the development of expertise they are dependent on practitioners understanding how to 
engage in ‘learning conversations’ (Schuck et al., 2008) that result in ‘knowledge creation’ 
(Stoll, 2012) (the idea of knowledge creation is discussed in more detail in Section 3.3).  
 
Also required is that schools have:  
 Access to a robust evidence base, for example that held in academic journals or research 
databases AND access to accessible high quality research syntheses (Goldacre, 2013). These 
requirements are linked but distinct and depend on the model for evidence use being 
proposed.  
 An understanding of cycles of enquiry and an approach to measuring impact (e.g. those set 
out in Halbert et al., 2011; Harris and Jones, 2012; Schildkamp and Ehren, 2012; Timperley 
et al., 2014). This is because engagement with research evidence should not be something that 
occurs in isolation, rather it should be undertaken within the context of a wider iterative 
‘cycle’ of enquiry and improvement: here goals are set (via the analysis of data), the current 
situation or issue(s) ascertained, hypotheses developed, new approaches implemented and 
their success measured (with approaches refined, scaled up or dropped as a result: Taylor and 
Spence-Thomas, 2015).  
 
3.2: MAKING RESEARCH USE A CULTURAL NORM 
 5 
If it is to be ‘the way things are done around here’ (Stoll and Fink, 1996), research-use needs to 
become a cultural norm. As such, it must stem first and foremost from a full commitment to EIP from 
school leaders (Roberts, 2015; Galdin-O'Shea, 2015). School leaders (i.e. senior leaders such as head 
teachers or principles) are able to exert influence in their schools in a number of ways, including: 
 
1. Providing vision 
2. Developing, through consultation, a common purpose 
3. Facilitating the achievement of organizational goals and fostering high performance 
expectations 
4. Linking resource to outcomes  
5. Working creatively and empowering others 
6. Having a future orientation 
7. Responding to diverse needs and situations 
8. Supporting the school as a lively educational place 
9. Ensuring that the curriculum and processes related to it are contemporary and relevant 
10. Providing educational entrepreneurship 
Day and Sammons (2013: 5) 
 
In themselves these qualities can be divided into the ‘transformational’ aspects of leadership and 
‘pedagogic’ or learning-centred leadership (Day and Sammons, 2013). The former is described as a 
process based on increasing the commitment of those in a school to organizational goals, vision and 
direction (Bush and Glover, 2003), and has been shown to have positive impact in relation to the 
introduction of new initiatives, the remodeling or restructuring of school activity or in affecting school 
cultures (e.g. Leithwood, 1994). The latter is seen to relate to the efforts of principals in improving 
teaching in their school and their focus on the relationships between teachers as well as the behaviour 
of teachers viz –a-viz their work with students (e.g. Timperley and Robertson, 2011).  
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It is apparent then that true research-engagement within and across schools will require school leaders 
to address both the ‘transformational’ and ‘learning centred’ aspects of becoming research and 
evidence engaged (Author 1, 2015). In other words, school leaders should both set the vision for and 
develop the culture of being a research engaged school (including the promotion of the values 
required for learning communities to operate – see section 3.3). Also that they are required to provide 
the resource and structures (e.g. time and space) for sustained and meaningful research-use to become 
a reality (Stoll and Fink, 1996; Leithwood et al., 2006) – see section 3.4. More than this, however, is 
that senior leader involvement in research-use is also vital because having first engagement ensures 
that research-use remains top of mind and so a priority. In addition, it enables senior leaders to ‘walk 
the talk’: not only to demonstrate their commitment but also to engage in learning-centred leadership 
practices such as ‘modeling’, ‘monitoring’ and ‘mentoring and coaching’ (dialogue), thus ensuring 
wider buy-in to research across the school (Southworth, 2009; Earley, 2013). Of these practices (of 
‘modeling’, ‘monitoring’ and ‘mentoring and coaching’) Stoll (2015) argues that a key characteristic 
for senior leaders to model is having an ‘enquiry habit of mind’: senior leaders actively looking for a 
range of perspectives, purposefully seeking relevant information from numerous and diverse sources 
and continually exploring new ways to tackle perennial problems. 
 
3.3: A LEARNING CULTURE – USING RESEARCH AS PART OF AN EFFECTIVE 
LEARNING ENVIRONMENT  
Within evidence-informed schools, school leaders and teachers must also establish and build effective 
learning environments in which the development of research-informed practice can flourish. We 
suggest that such environments are best represented by Professional Leaning Communities (PLCs). 
This is because meaningful practitioner engagement with research is most likely to originate from a 
process of learning and the development of expertise (and correspondingly confidence) in relation to 
the research in question (Author 1, 2014; Datnow and Hubbard, forthcoming). Learning that leads to 
expertise in research-use tends to be constructivist/sociocultural in nature (Author 1, 2014) and this is 
exemplified by the learning and application activities undertaken in the type of collaborative 
communities represented by PLCs. This specific process of learning has been encapsulated by the 
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notion of knowledge ‘creation’; here the producers and users of formal knowledge, who are, 
respectively, also the users and holders of ‘practical’ knowledge, come together to create ‘new’ 
contextually/situationally specific knowledge and understanding (Nonaka and Takeuchi, 1995; 
Virtanen and Tynjälä, 2008; Rexvid et al., 2012; Author 1, 2014; Finnegan et al., 2015). It should also 
be noted that this type of learning has been shown to lead to improvements in both teachers’ practice 
and student outcomes (Stoll et al, 2006; Veschio et al, 2008; Harris and Jones, 2012). 
 
Stoll et al., (2006) also note additional characteristics of PLCs that make them suitable learning 
environments for research-use, including: 1) a shared vision and sense of purpose, centred on 
improving outcomes for children (Hord, 2004; Andrews and Lewis, 2007); 2) collective responsibility 
for student learning (e.g. Kruse et al., 1995; King and Newmann, 2001); 3) PLC participants 
collaborating in ways that go beyond mere superficial exchanges of help, support, or assistance (Louis 
et al., 1995); as well as 4) the promotion of both group and individual learning. Successful PLCs will 
also possess the capacity to both identify and harness external support. Successful external input 
includes providing multiple and diverse perspectives, and challenging orthodoxies, and successful 
external facilitators can act as coaches and/or mentors. This suggests then that, rather than 
representing boundaries, successful PLCs are open to external opportunity and the creation of ties and 
additional relationships (Daly and Finnegan, 2010).  
 
Underpinning these characteristics is the need for PLCs to be promoted by leaders as an environment 
that supports collaborative learning, rather than an imposition linked to accountability (Datnow et al., 
2013). This means then that trust, respect, and the ability to depend on each other at all levels become 
important relational dimensions of the PLC and correspondingly, school improvement more generally 
(Provan and Kenis, 2008); for example Stoll and Author 1 (2015) highlight the pivotal role of school 
middle leaders (MLs) as catalysts for evidence informed change but suggest that this role can only 
function when MLs are able to act in ways that engender trust and provide support. More generally, 
high levels of trust are associated with a variety of reciprocal efforts, for example, where 
collaboration, learning, complex information sharing and problem solving, shared decision making, 
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and coordinated action are required (Bryk and Schneider, 2002; Bryk, et al., 2010; Cosner, 2009; 
Tschannen-Moran, 2004): in other words, efforts such as the development of new and effective 
practice, including that based on evidence.  
 
3.4: STRUCTURES, SYSTEMS AND RESOURCE  
Underpinning capacity and culture are the structures, systems and resource required to support 
research-use. First and foremost, it is paramount that school leaders make available and coordinate 
time and the space and budget required for teachers to engage in the capacity and learning related 
activity outlined above. For instance, they must: free up time within the school day to enable teachers 
to spend quality time engaging with evidence or in action research activity; ensure the school 
timetable facilitates collaboration between teachers (and importantly between subgroups of teachers, 
such as those within subject departments); ensure there is access to evidence in its myriad of forms – 
from data to academic research (see endnote 1); ensure experienced facilitation and appropriate 
protocols exist to enable discussion around evidence; and ensure there are formal and informal 
processes for upskilling teachers so that they are able to engage critically with research, data and 
evidence, including opportunities for postgraduate training (Datnow et al., 2013; Goldacre, 2013; 
Micklewright et al, 2014). This last point is especially important given the potential for PLCs that 
comprise practitioners lacking in experience to misinterpret or misuse research or data or work to 
perpetuate poor pedagogic practice (Datnow et al., 2013; Katz and Dack, 2013). Partnerships between 
schools and research providers can be effective here (Greany, 2015). The aspects detailed above can 
also be actively rewarded or incentivized, as they are in other education systems such as Singapore 
(Wilkins, 2013).  
 
At the same time, it is likely that information will be both believed and acted on if its source is a 
trusted peer, who may or may not be as well versed in the practice being disseminated as those 
involved first hand in the PLC/JPD activity. In other words, knowledge in relation to best practice 
often flows informally and interpersonal relationships and social interactions within a school are key 
(Daly, 2010; Greany, 2015). This implies that “relying strictly on formal mechanisms to diffuse 
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information and knowledge may thus leave critical practice gaps in the organization, potentially 
leading to a lack of depth and fidelity… or even threatening the sustainability of the effort (Daly, 
2010: 3). Analysis of such informal information flows require school leaders to grasp new ways to 
consider the functioning of their school. Specifically, they must understand how to ensure the 
informal social networks within their school operate effectively and efficiently and are working 
towards the distribution and take-up of effective practice (both within and outside of PLC activity). 
To achieve this school leaders must be able to: 1) identify who within their school (and sub groups 
such as departments) possesses the highest levels of explicit ‘practitioner-based social capital’ (PBSC) 
- PBSC can be thought of as the “resources, information and support for effective teaching available 
through a teacher’s network” and teachers with the highest levels of explicit PBSC will be those their 
colleagues are most likely seek out for advice (Baker-Doyle and Yoon, 2010: 118); 2). By also 
ensuring those involved in PLC/JPD activity also possess high levels of explicit PBSC and have their 
roles within PLC/JPD activity allocated accordingly, leaders can ensure these ‘central actors’ become 
key drivers for the flow of best practice information within PLCs and around schools (in instances 
where PLCs only comprise sub-groups of staff) (Baker-Doyle and Yoon, 2010; Finnigan and Daly, 
2010; Moolenaar and Sleegers, 2010). This approach has some precedence: for example, Datnow and 
Hubbard (forthcoming: 19) describe how school leaders have adapted policies and practices in New 
York City public schools in order to “structure social interaction and professional discourse” in 
relation to evidence use. Similarly how other case study schools address “teacher groupings and 
subject matter subcultures” (Datnow et al., 2013: 357). 
 
4: METHODS 
The four factor areas outlined above are vital to meaningful and effective research use, but it is also 
clear that they are each comprise a number of elements and of these some are more likely to be 
effective in driving research use than others. Correspondingly the authors of this paper set out to 
understand, in relation to these factors, where school leaders should be focusing their efforts in order 
to facilitate evidence use within their schools. To do so we analysed the findings of a survey focused 
on each of the four areas above, plus additional questions to examine key overarching factors such as 
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trust and the strength of interpersonal relationships within schools. In all cases questions were 
designed to provide an indication of the base state of individual schools. The design of the survey was 
undertaken in conjunction with Professor Alan Daly, University of California, San Diego, who is 
experienced in examining the movement of evidence within and between schools in Californian 
school districts (e.g. see Daly, 2010; Finnegan and Daly, 2012; Finnegan et al., 2015). Before it was 
distributed, the survey was also piloted with teachers from the primary sector (not involved in the 
project) in order to test ‘face’ and ‘construct’ validity. Feedback from the pilot was then incorporated 
into the final questionnaire. The final survey questions for this aspect of the survey are set out in table 
1, below: 
 
Table 1: Baseline survey questionnaire employed by the Research Learning Communities 
Project  
 
Factor Survey questions Shorthand 
reference 
Cause or 
Effect 
Capacity to engage 
both in and with 
research evidence 
 
1. Information from research 
plays an important role in 
informing my teaching practice 
R-practice Effect 
2. I have found information from 
research-useful in applying 
new approaches in the 
classroom 
R-approaches Effect 
3. This school has a formal 
process for evaluating 
programs or practices 
Evaluation Cause 
School cultures that 
are attuned to evidence 
4. I do not support implementing 
a school-wide change without 
R-support Effect 
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use (i.e. make 
research-use a cultural 
norm) 
 
research to support it 
5. My school encourages me to 
use research findings to 
improve my practice 
Encouragement Cause 
6. Research and evidence is used 
to inform staff here about 
potential improvement 
strategies 
R-strategies Cause 
7. People in this school are eager 
to share information about 
what does and doesn't work 
Sharing Cause 
Schools promoting the 
use of research as part 
of an effective learning 
environment 
 
8. This school frequently 
discusses underlying 
assumptions that might affect 
key decisions 
Key assumptions Cause 
9. Staff at my school use research 
and evidence to stimulate 
conversation/dialogue around 
an issue 
R-conversation Cause 
10. In this school, people value 
new ideas 
New Ideas Cause 
11. This school experiments with 
new ways of working 
Experimentation Cause 
The existence of 
effective structures, 
system and resource to 
facilitate research-use 
12. In the last year, I have 
discussed relevant research 
findings with my colleagues 
R-discussion Effect 
13. This school has forums for Forums Cause 
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and the sharing of best 
practice. 
 
sharing information among 
staff 
14. In this school time is made 
available for education/training 
activities for school staff 
Training Cause 
Other factors 
associated with school 
culture, such as trust 
and the strength of 
interpersonal 
relationships 
 
15. Even in difficult situations, 
staff in this school can depend 
on each other 
Depend Cause 
16. Staff in this school trust each 
other 
Overall trust Cause 
17. When senior in this school tell 
you something you can believe 
it 
SL Trust Cause 
18. When /middle leadership in 
this school tell you something 
you can believe it 
ML trust Cause 
19. When teachers in this school 
tell you something you can 
believe it 
Teacher trust Cause 
20. Staff in this school respect each 
other 
Respect Cause 
 
Each question in table 1 employed a five point Likert scale which ranged from ‘Strongly Agree’ to 
‘Strongly Disagree’. The survey itself was developed using survey monkey and distributed 
electronically to 79 primary schools via their principal/headteacher. The survey period lasted from 2 
October to 19 October 2014. In total we achieved 797 responses to the survey. Of these, 696 were 
analysed, with these 696 representing those who had joined the school before September 2014, since 
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it was reasoned that three to five weeks into a school term wouldn’t provide sufficient time for 
teachers new to a school to reflect on its longer term research-use activity.  
 
4.1: ANALYSING THE DATA 
Our aim in analyzing the data was to ascertain the effectiveness of potential school policy levers for 
the promotion of EIP. To begin with the variables represented by the survey questions were divided 
into cause and effect type variables; the latter representing teacher's own experiences in relation to 
evidence informed practice, while former refer to the external factors that potentially influence these 
experiences. It should be noted here that the terms ‘cause’ and ‘effect’ are grounded in Argyris and 
Schön’s notion of a theory of action (1974). That is, we have made assumptions as to the direction of 
flow of impact, derived from our review of the literature above – with variables associated with these 
factors viewed as driving views on and behavior in relation to evidence use. The list of variables and 
their allocation into cause and effect are set out in the last column in Table 1. In essence then, for the 
four survey questions viewed as representing effect variables we determined that, while they are 
indicative of the presence of capacity, cultures, structures etc., they also represent actions or beliefs 
likely to result from the presence of other factors. For example, the presence of teachers discussing 
research findings indicates that there are likely to be structures, in place that are facilitating research-
use and the sharing of best practice; but research-related discussion is also likely to be a function of 
whether such conversation is encouraged and/or whether time is made available for it to take place, 
(and so on). In summary, the four effect variables are regarded as:  
 
 Q1: Information from research plays an important role in informing my teaching practice (R-
practice) 
 Q2: I have found information from research-useful in applying new approaches in the 
classroom (R-approaches) 
 Q4: I do not support implementing a school-wide change without research to support it (R-
support) 
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 Q12: In the last year, I have discussed relevant research findings with my colleagues (R-
discussion) 
 
The remaining 16 variables were thus deemed as influencing (causing) changes in these four effect 
variables.  
 
To analyse the data, we employed a data mining approach. To begin with all of the Likert scale points 
were transformed into numerical integers, with values ranging from -2 (‘strongly disagree’) to +2 
(‘strongly agree’) with the neutral response represented as zero. Because Likert scale values are 
ordinal in nature, we then employed nonparametric statistical methods for data analysis and modelling 
(rather than standard parametric techniques such as Student t-test which assumes a normal distribution 
of data) (Field and Hole, 2003; Agresti, 2010). For the effect variables, we measured their pairwise 
associations using a nonparametric method: Kendall's τ rank correlation coefficient (the tau-b version 
which accounts for ties). As shown in Figure 1, the correlation between the normative variable R-
support, which reflects teachers' beliefs about the general use of evidence within school, and the three 
other behavioural effect variables (R-practice, R-approaches, R-discussion) is quite low (< 0:30). This 
suggests that there is a gap between supporting the idea of evidence informed practice and its 
enactment. In particular, according to the nonparametric Wilcoxon signed-rank test, the discrepancy 
between R-support and R-practice is significant (with a p-value 1-25: far less than the 0.01 threshold, 
not to mention the more lenient threshold of 0.05).  
 
Figure 1: Correlation between the effect variables 
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For the cause variables, we perform hierarchical agglomerative clustering (the average-linkage 
version) based on their pairwise Kendall's τ rank correlation coefficient. As shown in Figure 2, the 
cause variables are clearly grouped into three clusters (i.e. the three groups coloured in the darkest 
shade), so representing particular ‘bundles’ of variables or ‘intervention’ areas that are likely to have 
reciprocal and mutually reinforcing effects. These clusters are set out in detail in table 2, below: 
 
Figure 2: Pairwise correlations between the cause variables 
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Table 2: Clusters of correlated factors likely to increase research use 
 
Cluster Survey question Shorthand reference 
1: wider 
professional 
community 
culture within the 
school  
7) People in this school are eager to share 
information about what does and doesn't 
work 
Sharing 
15) Even in difficult situations, staff in this 
school can depend on each other 
Depend 
16) Staff in this school trust each other Overall trust 
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17) When senior in this school tell you 
something you can believe it 
SL Trust 
18) When /middle leadership in this school 
tell you something you can believe it 
ML trust 
19) When teachers in this school tell you 
something you can believe it 
Teacher trust 
20) Staff in this school respect each other Respect 
2: the promotion 
of research use 
within an 
effective learning 
environment 
5) My school encourages me to use 
research findings to improve my practice 
Encouragement 
6) Research and evidence is used to inform 
staff here about potential improvement 
strategies 
R-strategies 
9) Staff at my school use research and 
evidence to stimulate 
conversation/dialogue around an issue 
R-conversation 
3 systems and 
culture which 
facilitate the 
development and 
testing new ideas 
and the 
mobilisation of 
resulting 
knowledge 
 
3) This school has a formal process for 
evaluating programs or practices 
Evaluation 
8) This school frequently discusses 
underlying assumptions that might affect 
key decisions 
Key assumptions 
10) In this school, people value new ideas New Ideas 
11) This school experiments with new 
ways of working 
Experimentation 
13) This school has forums for sharing 
information among staff 
Forums 
14) In this school time is made available 
for education/training activities for school 
Training 
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staff 
 
4.2: BUILDING PREDICTIVE MODELS 
Basic analysis of the survey data highlights that 50 percent of respondents ‘agreed’ or ‘strongly 
agreed’ with survey question 4: ‘I do not support implementing a school-wide change without 
research to support it’ (with 38 percent neither agreeing/disagreeing and 12 percent disagreeing and 
strongly disagreeing). A higher percentage (76 percent) ‘agreed’ or ‘strongly agreed’ with survey 
question 1: ‘information from research plays an important role in informing my teaching practice’. 
This perhaps suggests that the discrepancy between beliefs and practice detailed in Figure 1 is not 
caused because practitioners believe in using evidence but struggle to implement it; rather it results 
because research-use does not exist as a school-level cultural norm. Correspondingly, research-use, 
when it does occur, tends to materialize as an individual endeavor undertaken by some teachers within 
their classrooms. In itself, the data may also therefore be symptomatic of one the major issues for 
knowledge mobilisation in a self-improving system: school accountability. That is, the argument that 
England’s regime is flattening the very freedom and autonomy that the self-improving school system 
is designed to encourage: these figures perhaps highlighting that schools are looking to second guess 
what they think (England’s school inspectorate) OfSTED wants to see rather than wholesale 
engagement with the evidence base (Finnigan and Daly, 2012; Greany, 2015). This problem may also 
be exacerbated by central government policy which serves to incentivize against research use. For 
instance, as Greany (2015) notes, hanging over Teaching Schools is the removal of their Teaching 
School designation if they lose their ‘outstanding’ OfSTED grade. As a result this potential loss of 
status can serve to hamper the extent to which schools wish to take risks in experimenting with 
innovative practice (ibid).  
 
In the light of these initial findings, our analysis began with an examination of how support for 
evidence informed practice might be increased: specifically, we sought to ascertain which of the cause 
variables were most likely to positively influence R-support. Because, as noted above, our Likert data 
was ordinal in nature, to analyse it we employed the Decision Tree learning algorithm, CART 
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(Brieman et al., 1984). Unlike commonly used predictive models (such as Linear Regression, Naive 
Bayes, and Support Vector Machines), Decision Tree is a nonparametric supervised learning 
algorithm that can handle ordinal value features for classication and regression. The standard version 
of the Decision Tree learning algorithm is still not able to handle ordinal targets directly, however. To 
counter this, our solution was to: 1) treat the ordinal targets as numerical interval values; 2) run the 
Decision Tree learning algorithm for regression; and 3) to translate the regression output back into a 
discrete class label in a post-processing step (e.g., rounding to the nearest ordinal target value). The 
prediction performance of our model is measured by both its Root Mean Squared Error (RMSE) and 
also Mean Absolute Error (MAE) and we were able to enhance the prediction accuracy of our model 
by using the Gradient Boosted Tree (GBT) approach. This meant we were able to employ an 
ensemble of Decision Trees rather than just one (Hastie, 2009; Seni and Elder, 2010).  
 
It can of course be argued that the most desirable position for schools to be in is when practitioners 
both fundamentally believe in and engage in evidence informed practice. Assuming the ceteris 
paribus position that beliefs are a function of leadership (both formal and informal – see section 3.2), 
and that sustained and meaningful evidence use at a whole school level is most likely to be successful 
when built on the foundations of leadership buy-in, the next stage for school leaders for leaders who 
have established a culture of research-use is to understand how to support/increase levels of evidence 
informed practice. To examine potential policy levers in this area, we repeated the approach above to 
build a predictive model for respondents who ‘agreed’ or ‘strongly agreed’) with the R-support 
question in order to examine how their responses to the R-practice question were contingent on their 
perceptions of the influencing external environment (as represented by their responses to the cause 
factor questions). More specifically, we formulated the research question as follows: for any given 
example of responses to the survey, represented as a vector of the sixteen cause variables, (and with 
R-support>0) what do we predict will be the corresponding value of the effect variable, R-practice? 
The results for both models are discussed in section 5, below. 
 
5: RESULTS  
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Data for each of the two predictive models is set out in tables 3 and 4 below. For each cause variable, 
Gradient Boosted Tree (GBT) predictive model indicates an importance score. This score indicates 
how useful a cause variable is within the model for the purpose of making predictions about the effect 
variable. Specifically, the relative rank of a variable used as a decision node in a tree can is used to 
assess the relative importance of that variable with respect to the predictability of the effect variable. 
Looking first at Table 3, it can be seen that while a number of factors do influence support, they are 
concentrated in three groups. The cause variables with by far the highest levels of importance when 
predicting a positive response to R-support are: Encouragement (0.221) (‘My school encourages me 
to use research findings to improve my practice’), R-conversations (0.149) (‘Staff at my school use 
research and evidence to stimulate conversation/dialogue around an issue’) and R-strategies (0.113) 
(‘Research and evidence is used to inform staff here about potential improvement strategies’). 
Following these variables, it is apparent that the level of trust teachers have in senior and middle 
leaders within their school as well as the overall trust within their school also matters. Finally, comes 
school leaders making time for training around evidence use (‘In this school time is made available 
for education/training activities for school staff’) and the receptiveness of teaching staff to new ideas 
(‘In this school, people value new ideas’). The importance of these variables, however, is relatively 
low. 
 
Relating these findings to the literature in Section 3, it can be seen that in order to boost support for 
evidence use, school leaders may wish to consider engaging in approaches to make evidence-
informed practice a cultural norm, first by exhorting (i.e. by engaging in acts of transformative 
leadership which encourage staff to participate) and then, to a lesser extent, by learning centred 
leadership acts to show how this might be done (e.g. by showcasing how research can inform school 
improvement strategies). Nonetheless as the R-conversations and the myriad of trust-related scores 
show, encouragement cannot be undertaken in isolation and an underpinning learning environment 
(which will be reliant on trust to operate effectively: Stoll et al., 2006) will be paramount. In order of 
importance, providing elements of capacity and resource and structure comes last, this perhaps 
implying that that in an environment where teachers are encouraged, where concrete effort is made to 
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support them learn in relation to research, and where there is trust between staff (horizontally and 
vertically) this can overcome some of the traditionally assumed issues associated with research use 
including the provision of specific training. 
 
As can be seen in Table 4, for those schools where there is already agreement or strong agreement 
with the R-support question (‘I do not support implementing a school-wide change without research 
to support it’), the three most important features, or cause variables, for then improving R-practice are 
once again: R-strategies (0.318), R-conversations (0.270) and Encouragement (0.164); although the 
order of the importance and their relative values changes with Encouragement and R-strategies 
swapping places. In other words, for schools where leaders have engendered support for evidence-
informed change more generally, our model suggests that approaches for then increasing practice 
should comprise a continuation of: 
 School leaders engaging in learning-centred activity, such as showcasing or demonstrating 
how research and evidence can form key aspects of school improvement strategies;  
 School leaders ensuring staff engage with research as part of their ongoing PLC activity, such 
as when engaging in discussion in relation to teaching and learning; and 
 The continued active encouragement by school leaders for teachers to engage in evidence use. 
 
Referring back to the literature, it is interesting to note that once support for research use is 
established, the leadership influenced factors that help develop actual instances of practice are also 
those most likely to lead to tangible and positive benefits for pupils. This is because, as demonstrated 
by Robinson (e.g. Robinson et al., 2009; Robinson 2011) it is the learner-centred approach which has 
substantial benefits for student outcomes, more so in fact that any other approach to leadership: as 
Robinson et al. (2009: 201) conclude “[t]he more leaders focus their relationships, their work and 
their learning on the core business of teaching and learning the greater their influence on student 
outcomes”. Although lower in terms of their importance (with scores in the range of 0.05), it is clear 
that teachers having trust in school leaders and their colleagues too will continue to influence whether 
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teachers engage in the (potentially risky) activity of experimenting with evidence informed practice. 
Again, high levels of trust within a school are also likely to lead to positive impacts for pupils. For 
instance Bryk and Schneider (2002), Mintrop (2004) and Mintrop and Trujillo (2007) all note that 
where social relations are steeped in high levels of trust, this has positive benefits for pedagogic 
effectiveness (required for pupil outcomes to increase); with Stoll et al., (2006) suggesting that, in 
part, this benefit materializes because of the effective learning environment that trusting relations 
helps create. This implies that when the encouragement phase is well established, the real benefits of 
using evidence can emerge. This is because it is likely that, when leaders build a trusting environment, 
when they ensure there is PLC related activity and themselves engage in acts of learning centred 
leadership, that the result will be a reinforcing cycle of pupil and practice improvement. 
 
Table 3: The importance of cause variables for ‘R-practice’ 
 
Cluster Cause Importance for r-support 
1: wider professional community 
culture within the school  
Sharing 0.018 
Depend 0.032 
Overall trust 0.042 
SL Trust 0.059 
ML trust 0.046 
Teacher trust 0.045 
Respect 0.054 
2: the promotion of research use 
within an effective learning 
environment 
Encouragement 0.221 
R-strategies 0.113 
R-conversation 0.149 
3 systems and culture which 
facilitate the development and 
testing new ideas and the 
Evaluation 0.033 
Key assumptions 0.036 
New Ideas 0.043 
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mobilisation of resulting 
knowledge 
 
Experimentation 0.037 
Forums 0.030 
Training 0.040 
 
Table 4: The importance of cause variables for ‘R-practice’ 
 
Cluster Cause  Importance for r-practice 
1: wider professional community 
culture within the school  
Sharing 0.012 
Depend 0.025 
Overall trust 0.035 
SL Trust 0.052 
ML trust 0.049 
Teacher trust 0.007 
Respect 0.012 
2: the promotion of research use 
within an effective learning 
environment 
Encouragement 0.164 
R-strategies 0.318 
R-conversation 0.270 
3 systems and culture which 
facilitate the development and 
testing new ideas and the 
mobilisation of resulting 
knowledge 
 
Evaluation 0.007 
Key assumptions 0.003 
New Ideas 0.014 
Experimentation 0.013 
Forums 0.009 
Training 0.006 
 
6: SIGNIFICANCE  
In this paper we have explored data in relation to the key factors likely to determine whether schools 
can and will engage in meaningful evidence use. The results outlined above naturally come with a 
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number of caveats in relation to how they should be interpreted. Firstly, the 79 schools surveyed are 
all primary schools, correspondingly no relationship can be made between this analysis and England’s 
3,200+ secondary schools. Second, it is likely that the schools involved are more predisposed to 
research engagement than the majority of England’s primary schools: of the schools involved in the 
survey, 20 were in a formal Teaching School Alliance and a further 20 in a similar relationship (but 
had not applied or were in the process of applying to be Teaching School Alliance). As is highlighted 
above and noted elsewhere (e.g. Author 1 and Greany, in press) Teaching School Alliances form a 
key driver of England’s self-improving school system and there are clear expectations that they act as 
leaders in relation to evidence use.  
 
Nonetheless, despite these caveats, our analysis does provide useful indicators as to where school 
leaders might focus their efforts should they wish to establish their school as one engaged with and in 
evidence. Specifically that there is a set of policy drivers that will both influence overall support for 
the use of evidence to inform school level change and also encourage evidence informed practice once 
support is established. What is key, however, is that these solutions do not appear to be either resource 
intense or complex to implement, relating as they do to school leaders to: 1) promote the vision for 
evidence-use (i.e. encourage its use); 2) engage in actions such as ‘modelling’, ‘monitoring’ and 
‘mentoring and coaching’ in order to demonstrating how evidence can be employed to improve issues 
of teaching and learning; and 3) establish effective learning environments in which learning 
conversations around the use of evidence can flourish. Considering R-Support and R-Practice 
together, in terms of the aspects of leadership described in Section 3.2, it can be seen that to begin the 
process of making evidence-use a cultural norm within schools, leaders are required to engage 
primarily in ‘transformational’ modes of leadership. To embed it however, they must switch focus and 
in engage in more ‘pedagogic’ or learning-centred leadership aspects. This flags the importance of 
school leaders having the capacity to engage in both modes of leadership if evidence-informed 
schools are to become a reality. 
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Finally, the underlying importance of trust is apparent in both predictive models. Given that effective 
evidence use is dependent on capacity (ability) to use evidence, this perhaps reinforces other findings 
(e.g. Finnigan et al., 2012) where it is argued that trust mediates between those with and without such 
capacity. In other words, where teachers feel they do not have the knowledge or skills to challenge a 
research-informed position, trust is required if that position is to be widely adopted. It also reflects the 
notion that in high trust schools, individuals feel supported in engaging in the type of risk taking 
associated with efforts at developing or trialing effective practive in a ‘safe’ leaming environment and 
so are more likely to do so (also Bryk and Schneider, 2002; Mintrop, 2004; Stoll et al., 2006; Mintrop 
and Trujillo, 2007). Vitally, Finnigan and Daly (2012) also argue that reciprocal relations underpinned 
by trust can form a bulwark against one of the key challenges facing self-improvement – high stakes 
accountability. That is, rather than respond to such accountability by playing safe and sticking to 
‘tried and tested’ methods - with low trust environments thus serving to dampen innovation - in high 
trust schools, individuals feel supported to innovate. This then also spotlights the importance of 
school leaders facilitating a culture of trust, with their role in doing so highlighted by to Tschannen-
Moran and Hoy (2000: 573) who note that "creating an organizational culture of cooperation rather 
than competition is likely to have a significant impact on the trusting and trustworthy behavior of 
participants". The likely result of doing so, as we argued in Section 5, is seemingly positive outcomes 
for both teachers and pupils. 
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i See: http://www.education.gov.uk/childrenandyoungpeople/families/b00203759/evidence-based-
practice, accessed on 10 January 2014. 
 
ii Following Author 1 (2014) our definition of evidence is as follows: 1) use of formal research 
produced by researchers; 2) practitioner enquiry such as action research; and 3) the interpretation of 
routinely collected data. More specifically we are taking the notions of formal research and 
practitioner enquiry (1 and 2) to comprise the collection of data that has been gathered via a process 
of research, that has been interpreted and that subsequently has or could be used to address a 
particular issue facing practitioners. Routinely collected data (3) would include that already captured 
by systems within schools such as pupil assessment data. As with previous work, we use the terms 
research and evidence interchangeably throughout and treat them as synonymous. Where we refer to 
‘data’ specifically, this means un-interpreted data. A detailed explanation of our reasoning here can be 
found in Author 1 (2013).  
 
iii For the purposes of this paper we concentrate on what these issues are rather than provide a detailed 
response to them. 
 
